The synthesis of inositol hexakisphosphate. Characterization of human inositol 1,3,4,5,6-pentakisphosphate 2-kinase.
The enzyme(s) responsible for the production of inositol hexakisphosphate (InsP(6)) in vertebrate cells are unknown. In fungal cells, a 2-kinase designated Ipk1 is responsible for synthesis of InsP(6) by phosphorylation of inositol 1,3,4,5,6-pentakisphosphate (InsP(5)). Based on limited conserved sequence motifs among five Ipk1 proteins from different fungal species, we have identified a human genomic DNA sequence on chromosome 9 that encodes human inositol 1,3,4,5,6-pentakisphosphate 2-kinase (InsP(5) 2-kinase). Recombinant human enzyme was produced in Sf21 cells, purified, and shown to catalyze the synthesis of InsP(6) or phytic acid in vitro. The recombinant protein converted 31 nmol of InsP(5) to InsP(6)/min/mg of protein (V(max)). The Michaelis-Menten constant for InsP(5) was 0.4 microM and for ATP was 21 microM. Saccharomyces cerevisiae lacking IPK1 do not produce InsP(6) and show lethality in combination with a gle1 mutant allele. Here we show that expression of the human InsP(5) 2-kinase in a yeast ipk1 null strain restored the synthesis of InsP(6) and rescued the gle1-2 ipk1-4 lethal phenotype. Northern analysis on human tissues showed expression of the human InsP(5) 2-kinase mRNA predominantly in brain, heart, placenta, and testis. The isolation of the gene responsible for InsP(6) synthesis in mammalian cells will allow for further studies of the InsP(6) signaling functions.